Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.001 Å; R factor = 0.033; wR factor = 0.094; data-to-parameter ratio = 14.9.
In the title co-crystal, 2C 6 H 5 NOÁC 4 H 4 O 4 , two crystallographically different hydrogen-bonded trimers are formed, one in which the components occupy general positions, and one generated by an inversion centre. This results in the uncommon situation of Z = 3 for a triclinic crystal. In the formula units, molecules are linked by O-HÁ Á ÁN hydrogen bonds.
Related literature
For background to the synthetic procedure, see: Aakeroy et al. (2006); Desiraju (2003) . For the use of pyridine-4-carboxaldehyde in cytokine suppressive drugs, see: Boehm et al. (1996) . For adducts of neutral pyridine derivatives and neutral fumaric acid, see: Bowes et al. (2003) ; Aakeroy et al. (2002 Aakeroy et al. ( , 2006 Aakeroy et al. ( , 2007 ; Batchelor et al. (2000) . For a related structure, see: Liu et al. (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The co-crystallization process is widely used to obtain new solid forms of active pharmaceutical ingredients (API) with enhanced physiochemical properties such as stability, dissolution rate, and solubility without altering their pharmacological behavior (Aakeroy et al. 2006; Desiraju, 2003) . The pyridine-4-carboxaldehyde and fumaric acid are widely used in the biological and medicinal fields. Pyridine-4-carboxaldehyde is used as a starting material for the preparation of cytokine suppressive drugs to treat arthritis (Boehm et al. 1996) . Fumaric acid is of interest since it is known to form supramolecular assemblies with N-aromatic bases (Batchelor et al.2000) and is generally regarded as safe 
Pyridine-4-carboxaldehyde (19.3 µL, 0.20 mmol) was dissolved in 5 ml of ethanol. To this solution was added fumaric acid (0.012 g, 0.10 mmol) in 5 mL of ethanol. The resulting solution was heated until the both compounds were dissolved completely and allowed to stand for slow evaporation. White prisms were obtained after 3 days. mp 215-220°C.
Refinement
The hydrogen atoms of carboxylic groups of O5, O7 and O9 were localized in the difference-Fourier map and refined freely in isotropic approximation. The other hydrogen atoms were placed in calculated positions with C-H = 0.93 Å and refined in the riding model with fixed isotropic displacement parameters [U iso (H) = 1.2Ueq(C)]. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

